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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily prevent expositmg a 
diffused layer portion inside of a memory cell to an etching 
atmosphere, in forming an insulating fihn sidewall on a gate 
electrode sidewall of a peripheral circuit portion. 
SOLUTION: A number of first transistors having a constant 
spacing of a gate electrode 4 are formed inside of a memory 
cell (a) on a P--semiconductor substrate 1, and a number of 
second transistors having spacings for a gate electrode 4 
broader than that of the first transistors are formed in 
peripheral circuit portions (b) and (c) on the P-semiconductor 
substrate 1. On the entire sxirfaces of the inside of the memory 
cell (a) and the peripheral circuit portions (b) and (c), a silicon 
oxide film having a constant thickness is applied. By etching 
this entire silicon oxide film, an embedded siUcon oxide fihn 7 
is formed between the gate electrodes 4 of the first transistor, 
and a silicon oxide fihn sidewall 8 is formed on the gate 
electrode 4 of the second transistor. 
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im^m 1 3 ^^mt^mL±(Dm i co^i^tc-^co 
s BirE^#:Sflx±i7)ii2o«wcH?iiem i 

tif«Ji2 3 miimmm<^mm^ ott. mm i 

S<2 XD 

ft. 

m^m4] mmi(ohyy'j:x:s^(7)y-hm^ 

itz. mim 1 CO h yyi^x^coy- hmmiziimi^ 
mA^i>^j:6mm^ms^Ltimz. 

iRx/m 2 commcoi^miz^mmirmm l , ^<3o 

iS*^ 1 X«42iett£0¥®{*:gScOl?^:^, 
[ f 6 ] H>iEy- h mmi}^^ Ui^Oa yXli >- 0 

ft. 

im 1 cr)mm¥:< t 'J -fe/K^i-ej) 0 . mm 2 comi**' 
«5coi|£#(*^goSii:frft. 

1 0 0 0 1 ] 



>'';^:?-coj^fi£:frft(c#ffi$:^-M,, #^*^aoS3t* 

[0002] 

[fstsfecOft'tt] DRAM (Dyn ami c Rando 
m Access M e m o r y ) (C-ftSSii-S 'J 

[0 00 3] Zttf,cr)m^?:mmzmfc:i-ii<OtLX. 
ix^. LDD (L i ght 1 y Doped Drai 

n) h^yi^:^^mii^^^fix\-^h, L.DDh'7y>':x. 

^m^m^-r ^mizii^ y-hmmmizimm<o^^ 

10 00 41 z<r)mm^m»:-t^t:ifyi,z^ \^vy-JX9 
immz^ :^^^)'^)vn<r)7i-<riV'yy=jx^^m^^^ 

ir>^j:^-^-yj'Aif^^ixX\^h, ^(r>^<n-mi)K 012 
7!7Miai 94c^-rJ:5 5r:frft-r-ftS (#^8-2 1 6 
8 7^i^^f8#BB) , 

[0 00 5] 01 2jbaai 9mgits!*0ij$r^-rfflfffi 

lat'SiS. #@t3fc{tl. { a) . (b). {c)\t^^ 

fim;'<^: u-fe;n*i. /gsiEifss? ( N c h ) , mmn 

(Pch ) S:^L-CV>So 
[0006] ^-f. 01 2tc;S^-rJ:'?t:. P- S¥®f!|: 
^l±tC®^CO^«S?^t: (LOCOS-Loc a 1 
Oxidation of Silicon) ^M<^'}5 

fttcj:o, y ^-JvYwmi^mm-h. y^-jvY 

mm 2 tc: i o T KM $ tl^t *^tgttffl«Ji {2 y- h B? 
'fb«3 5rJg|5gL;tf^{c:, plU{±'P^2 0 0 n mgfficO.-it 

M$:^®tf!£;R$ii-i.. :L(r>mmm^. n'&<nw^\.zn 

mmmm ( p c h ) ±c7);2.{;i. i;;?^ h ^j^^g l , 

miUSSSB ( N c h ) cOteSt^gpsOAtcN- feiJia 5 S-^B 

[ooo7]^v^T, 01 3(c^-rj;3cc. mutmm- 

1 0 0 n mSKi7)v' 'J n >Kft:M6 2r^St.ciS:ft$-ti: 

•a. 

[OOOS] igV^T. 01 4tC^p-rJ:^lw, ^^'J-fe/L- 
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[0009] ^v^T. 015 tc^-TJ: 5 tc, 

2 0 0 n migJt<Oi^ V 3 >-S'fbK2 5 Sr^ffitC^fi^-* 

[00 1 01 ggV^T, 01 6{cS-rJ:dlC, i^'J^V®! 

:r-;I^2 6SrJgB£-rS. ^t^T, jCEO-^^JVf^tmmm 
SISS ( P c h ) iO±Sl5tzUi^'^ h S:?efi£L^f^, mUi 

(.Nch) <r)?f.l,ZN* tfeffiCai O^BfiS-fS. §A>t;:. 
> t U -fe;H*I i: MfflUlifSSS ( N c h ) c7)±mzU i^'^ h 

mxin^K mmm^^ ( p c h ) co^^i^tip* tetjcs i 
[ 0 0 1 1 ] $ t>tc, m 7 fcs^-TJ: 3 iz. mmmm 

3 0 0 nmmS<7)M;c(f U y-^^'ovSr^tfv'U nvg! 
■fkMco J: 3 =SrS^^M 1 2 ^-^miz^^-Th . -^co 

V\ t' y h^l4^Jgfi!£-r§, 

[00 12] ^(-^T. El stc^-fiatc:. m^amm 

3 0 0 n mig^O 'J yi: /-Ka y $r#tf U 3 V-K-ftMO 

1 5<r>m^<r)mmizma^i:B^-ti>, ^f>iz^ mx.ii 
mmm?:-^mi,zmm.L. m^<r>mi^\,zr^-?~-yy^n 
[0013] ^v^r . 019 {ZTfi-ti. a f,z^ mt\^^ 

6 nmmJS<r>iy') rtym.^cnXo^Ji^-^^^l^S'^mf^ 

1 7^±miz^^Lt:.tit. mmmM2 0 0 nms«o 

llfcc7)a-^iitcJ:^^^jeSSKl 9$r^ffiCcffML^>: 

W'^mzmt\t9 yyxy-y<rix 0 ts:mn.mzxhm.»> 
ji^«mM2ojfML7tf^. muii-^y. a-fk-?-^ 

[0014] i 9 D RXU(r>:A^ >J -kJl f^m/m 

z(om 1 m^mi,zxtn£. mmms&mz):i\.^xi±y- h 



mm 4 mml>z^mm■^ k * -;p?r®«f & c: t js^*^ 

mz^^fZ)!^^ Nc haT'^i:V^iJl^|)LDD (Ligh 
tly Doped D r a i n) hyy'JX-? . P c 
hgPT'fiBC-LDD (Bu r i e d Channel 
LDD) Y-yy'JX^im^thZbij^miZ^X*) . 

[0015] mz. m2m^miz-r>\<\xmm-r^. m2 
m^miz}5\,^xi±. ~'m^^:^mThhmm^<r)^^ 
yiy*j-^r-( }<it^mimkmizm\'^hzti,zi'o, 

\izVvy'Jx^ <rMT^Wm^ti<r>'^k.ifmx t i> <m:h 
-ecOtt^iO— CT*<02O7bM@2 4t;S^-rj;3^:^ 

[00 1 6] ^-r. 02OtC*t-i3tC. P- 
»Kl±l3a^(?5jM*RK^t; (LOCOS-Loca 1 
Oxidation of Silicon) ^^CO'lT 

mizxn. y ^~/V'Vmm2^mm-^, 7^-/i^k 

Bf^kM 2 tc J: -5 -C EM $i^7t^^ h S! 

fl:IK3$rJ^B£L^mc, mx.imm2 0 0nmmmcr)4i 

u i^u ^ ym^9 y:!^xy^yi^>j^^ vmcoid^m-m 

-y^Sr^rV-*, ^'-h«IB4$'ffM-f«.. ^V^T, Sifl 
[HiBgP ( P c h ) ±C0MZUiy'xhi:m^L. mx.i£0 
ycDXo^Tmsco&XlzX*), ;^^U-fe;H*)i:^aiIl 

ffigg ( N c h ) (r)&nkmm(r)MzN- wim s ^m&L 
[0017] «gv%T, 021 tzTF-r i 0 iz. mtiimm 

1 0 0 n mSJKiOv' 'J =? y^^tK 2 7 2:^Mt3^:g$-ti: 

[0018] ^v%T, 02 2Cc:^-rJ:3(;c, v-iJnyS 
(tJl2 7<0X-/^y;7-5rflV>. Nmii4 i^DfflMlc^- 
3 y M^bK^f ^ K * -/U 2 2 S: Jgfig,-?- 1, . mfx . 
U-b:;H*l!: jgaaiHlKaP ( P c h ) <7)±^t,zU=Jx h 

S-ffVK J^ffllUS&gC ( N c h ) ff)MZ^^ tefj® 10*: 
ffM-r-i>. SfotC. y^ 'J-fe;l/[*Itii21[HlS&^ (Nc 
h) «±gEti^i^';?:h5r?^^t7tf^. ^Ji.i/^Koy^B 

<r>xo ^j:^-¥m<n=Ax^'<f\'K mmm,u < p c 
h ) <r)^\,zp* mem 1 1 ^m^-t^. 
[0 0 19] m\-^x. 02 3(c^^j:acr, mx.\twkm 

±(CJ: 0 , hi^i^y^-'J^-^ KM2 3 . teSiJl± 



<l 



( 4 ) 11-8361 



coo20]ig(-^T. ia2 4{w^-rj:5t=. mz.imm 

1 3 SrJg^-r S . :^ffitc^Jx«flljlI 2 0 0 n m 

:RL:tm, >'^"^'-->':X$:^T^^. h'>7 1 4 ^rffM^T 
gg><^T. 0lJ;c<S"IKff3OOnm^cO!;>'fc--ffo>' 

^■rS. $f>tc. M;itfM/56 0 0nmgJg<50U>5:^ 

;t{f )il¥2 0 0 n mco >5-^t?jKi; 'J n >coi d ^ 
>J-fe;H^«;?i(c^-\'ys->-:?±g5mSil S^rJ^BK-r-l., $ 
V-r<r)>^ <J =J >-K-fHKfc colt-^Mlc J: Sil^ieMiK 1 

(Ksiiii2i82 1 ^mm-ti. 

[00 2 2] 

^ 'J -feyi-rt^ X y f - y^mmmzm^ti'^^ ^ i 3 tc-r^ 

[0023] w.2<rmm^\m2mm.z^-th. -r^ 
■t-f Hfktcw;c 3 hfz>t^^zm.^m^^^.m-h-&^ifih 

Z<ntzt!h. h yyi^'X:S^<7)m-i-x^^/\^^})^^m^L 
a<^f'9, DRAM^^'J -^Jl-CO'dmitlZliT^m t ^- 

0. xPis^'iiSPL. N- mwim5^cr>m'^o-i^i}^ini]a 



[0024] 

tmi^^^-om^ ^m.M'^m&ijir^^i, l d d h 5 y i^'x 
*-/u?:mm-rtmz. nw£T.n?:mathztKc 

[0025] *|&Ha6r)|S2tfOg6^(i, ^JaiHlKgBcO^jjg 
|gi&tg:^)S:|6lJi$-li:.&/v:46co{(£l!t«g|5iO-9-'J-+?-^ K-ftS: 

[0026] 

[iEiiSr^^-rs^j6co#-g] ^^^izmh^t^mm 
(T^mm^mi. o). *s#:s«jicomi«o«j«i3-g« 
hmMsim^:'W^i>^wc<7)m 1 <?> b 7 y s^'^ ^ s-j^ 

fig-ri. t i: t tc, HulE^f**«±coSS2iO«l^{;Hufe 

mi<7ihyyi^x9j:'oi>&\'^y-bnM'^m^^-rh 

^m<7^m2<r)hyyzy:^'9^m\SLL^ 0. Cix(i>c7)mi 
<3). i£7)^MbM^ft:^x.y^y;?^-r§c:i:tcJ:'9. Birie 

f t\.^olLW^&^i.z^x.X\.^h. itz^ WMm 

c7)fmT>t. mi<7)hyyi^xi^<^y-hmm^mst 
{±, s<2xD<7)mm^^'o±'oxoirz. m^-r^zt 

[0 0 27] ig®{ciiv^T. ^^i<r>h7y'Jx-S'X'ii 

y-vmrnm^u^m-^mzm^wcmifyiLtfi. m2 

T. ?Sl«Oh5>v>!.:5'«oy-hmS^-r^t)-i9j!i;«i£^ 

[0028] s^>(c:, isoofttc, ®. m^\mf- 

m^^m\k-wmmM. ^%^m.zi. o^$-*s . > ^» 

y'yx9(7)iii:Wim± {^-hmrn^} immmx-^m^ 
ixfzs.tx-cho, m2cDhyy'jx9(Dt&^m± (y- 
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[0029] 

(a), (b), (c ) li. -?-n-?n^^y^r;n^. 
210^^ (Nch) , mm\simi (pch) sr^u-ct^ 

•5. 

[00 30] ^-r, SHC^-Ti^C. P- M*»«sS 
WL(i^U^y) l±imn<7)Mmtit (LOCOS 
ocal Oxidation of Silico 

J: -pTEa^i^3t^g^^*^«^^cy- m^tJl3 ^Jg 

^L:^f*t3, mx.ifmm2 o o nmSJK<^*''; ^-y 3>- 
>-'-h^4 im^-r^. mmmm^ ( p c h > ±<7);^i 

(CJ: 0 , U-fe;H*ifcJffflIlI!§SC ( N c h ) c7)t£tiil 

h) (ON- sfcffirsii. mmi,zmt.^n^(r>^^n-:>x 

[003 1 J«g^^T. H2{c^-rJ:3lw, ^-U^VK^t 

PSSrS, ^-U^^-fe^LKecoMIISrDt-f-Si:, S<2 
xDfc^r&idtc, DhSSrg^g-r&, S = l 

6t3j: 'omi^iLttitiwmiz^i). 

[0 0 32] ggi^^T, I33t^-rj;-3t:, i^O^ym^t 

{i . U a yB!f 6 A^y- h «^^t3jS# L . MibQ. 
[0033] gg\,^T, ia4tc^-tJ:dtc, ;<t'J-t;H^ 

tmmmi^^ ( p c h ) coisptci/i^';^ h 9 ^mt/- 

i,zui^xh9^miL. juinmssgp (nc h) comzn 
* fetJJii o&ffMt-s. 

[0 0 34] ^V^T, 05{C^-rj: 3^3. 'J-tyPf^ 



f*, W;c«f*nv^BF2 <7D J; ^ =3r^MttcOi±A2rff -:> 
Ttfitil'i;^;^ h^|^±L. iSianiS&SP (Pch) co;^iz 
P* t£ljt«l l$:»fiS;-r§, JiLttcJ;'). ^ti;-fe;Urt 

[003 5] $^>tc:, 06(c^-ri3{c. M;i<±'Mff3 
0 0 n mm!&cr>miiiV >-^*'n y S-^tfi- 'J 3 >g$-ft; 
ilOJ:o=SreEB^Kl 2 $-^ffii=^* -e<0 

^««^i 3imm-t^, m^-^x. imi,zmz.i£mm2 

[00 3 6]^V^T, H7t;5^-rj;3tc. CTt{flU¥3 
0 0 n mg^i?) U y i: -i^n y ^-i-tf 'J 3 VK-flJKO J: 

W-eOOn mn^<7) 'J ySr^tf-tr 'J 'J 3 y<r)X d ^ 

^-^mm^t^shtK i^^yr-m. y^ymmtmi 
ti^3iX7cmmizimj:Lxhxw ' 

[003 7] MV^TiastCS^-ri^tC, CTi.lf)lJ?6 0 
nmcT^v-'J a>-^fblKcOJ: a^=3f^>'N->':J'^^)ll 7$- 
^WC^iRrL.!^f*. mti£mf2 0 0 nmcTjiJi'Sr-^tf 

--V^SrtTi-^ y^'^^)'^}Vt\<r>Mz^^J-^i^-9 
ffil8^fl?«-r-5.<, ^■r^N°v-;5'%^l 7(i:. v-Un^- 

\Z\i^ ±T«ffii: LTS^, /1^5^->^A. -f D>'''>^<7) 

t cr>m-^mi>zX6mmmmm 1 9 ^^mzmfSitfzm. 

mn^t^mzmti£i$' y-p'y.y^ycoj: dKcmmmzj:^ 
mi!bi2,^mmm2omis,Lfzik. mx.\i^^y. m-it^ 

9y^ vUny^^r^trryl^S, S-fkf-^ J; 3 
2 1 ^mf&-t^. UlitJ: ODRAMtO^^riJ-fc/H^lS 

[0038] ^iijifejg^iTii, jsifflHssajioy- hmm 
mmiziyo^ymitm't'i Y^yt-jia^mfa-ttm 



1 



(6) #m^ll-8361 



[ 0 0 4 0 ] <pmRv^^^j:mit. m 1 mtmm 

[004 11 m^^x, 09{=s-rj;9tc, mx.imm8 

mmmsmx-mm^nd. $^i,z. ^m.m(r>^9 
yiWimjst.rfym^m<^m^m^x'mi:'t^, &.i.iz 

i^o^-i mm(^miB0.Lxi,x\.\ 

[0042] gSt^T. 010 tc^-r J: 3 tc:. 1^ 
3 0 0 nmmS«OW;i{f U >-^--}fDV§r^tf i^U 3 >-i? 
J: 0 ^m^^m 1 2 t:^®tCBgft*-«ir^ , ^<r> 

^#mJS 1 3 , $ t>t.Z, mH£'m^2 0 0 n 

[004 3] ^V^T. El Hc^-Ti^tC, CT;t(flKJ» 
3 0 0 n mSK<55 y >- 1 tKd y^-^ti'> 'J 3 i'BS-ft^ 

6 0 0 n mg^cT) 'J y $• -^ti^ Uv-U^VCOj;^^ 

mi 7 $-^M{c^*^-^/sf^, mx.i,mm2 o o n 

-ft^toa-ifiitci^ii^^Mi 9^-kmizm^Lfc 
Ik. mmmi^&cr>m^<7)mmizmn^i:mm-th, 
X. w\nm^mzmtii^^yi^xr-y<r)j:o^mmmi,z 

[t^^y, i'^jay^m^^tsTti'^, mit'f-^y(^X 

[0044] :$:mtmmi-zj:ixi£^ mmm^^cr>^s^m 



[0045] ^*>. m 1 mfm2mm^mx' 

«t3tTjSffl-r§C:i:*^T'^-5. i}^:, sfslfeH^ti. mi 
Tl<^•?.*^, SRAlVI^t7)ftefiOj^^:"J-t;Kctl!Effl-r'SC: 
[0046] 

[ mmwifk 1 1 <n%mm.cr) bn'ox'hh, mmm 

[0 0 47] m2<7)^mii!f:(Dtfi'0X-hh. JSiaisIK 

ic. ^ty-fe/n*i {|ii<7)fi«j) coStijyico-y-'j-^-^ h 

=3:1. ■'/ci':). h5>i'*;?.^<7)3@f-^-:t.;P?5!im5rJfP»J^i)vl 
[lafflcOS^L'SrUeHB] 

[ia 1 ] 1 JIWF^.^c^tTOXSSr^K-riFriSia 

TS^O, 01 (a) (i;<^iJ-fe/Urt, 01 (b)limSl 

ms^m ( N c h ) , 0 1 ( c ) nmmEim^ ( p c h > 
x'h^, 

[02 ] *l&qHtfOSI 1 SI]M5ff^S<:o*J^eS:^-rBr®0 
T'S>'9. 02 (a) y-fe/Urt. 02 ( b ) itmiS. 

mm ( N c h ) . 02 ( c ) iimm.m^^ ( p c h > 
[03 ] *^0j<7)ig 1 mmm<r>'^miM^^-rwimm 

X'$)*). 03 (a) {i;<^:U-fe/H*l. 03 (b) Hmm 

m^m ( N c h ) . 03 ( c ) i,±mmm^m ( p c h > 

X'ht. 

[04 ] **BJ<7)SS 1 *56}gS<7Dit>^gS-^-rBJfM0 
04 { a) {i^t';-fe;H*i, 04 ( b ) (ij^ffl 

HSSgP ( N c h ) . 04 ( o ) (ijajamsssp ( P c h > 
X'h^. 

[051 *%03c7)SI 1 SIJ4}B.^.c?)±SlSS::^-rSlr®0 
X'h'O. 05(a) {i^^'J-t;UF^. 05 ( b ) Jiiigja 
!hJ*§SP ( N c h ) ,05 ( c ) tijiiaillSSgJ ( P c h ) 

X'h^^ 

[06 1 7|5:^H^c7)ii 1 mmmco'ikmxm^^-rmmm 
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ThK>.m6 (a) {4^^:'J-fe;H*I. 06 (b) ti^a 
UliBSP ( N c h ) .06 ( c ) {iigai[£lli&g5 ( P c h ) 

[07 ] *»Bfli^SlSISgJg®t7)f^Xg5:^-rBlTBaIl 
-C'S) 0 . 07 ( a ) iij(=f:>J -b/H*!. 07(b) JiJ^ffl 

[ussgB ( N c h ) ,07 ( c ) itmmm^^ < p c h > 

[08 ] *^BB<7)BlltJimt7)fi#5XS$:^-f-Bffg5ll 
■C'i>0. 08 (a) fi^^U-t/H*!. 08 (b) (i^ifl 
[5IS§a5(Nch) , 08 (c) {ijMffllHlg&gP ( P c h ) 
•CAS. 

[09 ] *^HBiOll2||J(a^.^-CO±WIg^^-rBffBD0 
T'* 0 > 09 ( a ) (i;><^ U -fe/H*!. 09(b) 

iaiss5 ( N c h ) .09 ( c ) tijgaiiiiif&sp ( p c h ) 

[01 0] *^H^<:0|g2||ifiJ^®(0±SXS^^-rBf® 
0rj)'3. 010 (a) ^ip<^:<J^r;H*l, 010 ( b) 
<i:SailISI35 (Nch) .010 (c) liJ^iaielKglJ 
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